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outside from the left and right side surfaces 11a and a set of
second spring-loaded arms 13 extending backward and
outside from the top and bottom surfaces 115. A set of lugs
14 is provided on the side surfaces 11a and 115 at the rear
of housing 11. The first and second spring-loaded arms 12
and 13 exert an outward pressure on the sides of a panel
opening. The first spring-loaded arms 12 have steps 12¢
facing backward, which prevent the housing 11 from being
pulied out and the second spring-loaded arms 13 have
depressions formed in pressure surface sections 13b, which
limit movement of housing 11 in and out of the direction of
insertion into a panel.

6 Claims, 4 Drawing Sheets
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1
PANEL-MOUNTED CONNECTOR

FIELD OF THE INVENTION

This invention relates to panel-mounted connectors, espe-
cially to a connector which is inserted in an opening made
in a panel which does not require special mounting fixtures
and is distinguished by the simplicity of the mounting
operation.

BACKGROUND OF THE INVENTION

At the present time, there are two basic types of panel-
mounted connectors. One type is a fixed connector whose
housing is secured to a panel by screws or other such
fastening devices, for example, the connector described in
Japanese Utility Model Publication No. 89-124684. The
other type is an easily mounted connector whose housing is
inserted in a opening made in a panel and retained there by
engagement with the opening, for example, the connector
described in Japanese Utility Model Publication No.
85-15268.

The fixed connectors have many parts because they
require screws or other fasteners and the process of mount-
ing it to a panel is time consuming. The easily mounted
connectors have fewer parts and the process of their mount-
ing is simpler.

Easily mounted connectors do not have their housing
secured to the panel, which often results in gaps between the
housing and the panel causing a rattling sound. Since these

sounds create inconvenience for the user, it is desirable to.

develop a connector whose housing is firmly retained in the
panel and does not produce any sound. Gaps or a loose fit
between the housing and the panel can be found in the
back-and-forth, right-and-left, and up-and-down directions.
So far no models have been offered in which the loose fit can
be effectively eliminated in all directions.

This invention takes into consideration the circumstances
mentioned above and its purpose is to offer a panel-mounted
connector which can be easily mounted while effectively
eliminating the loose fit in the back-and-forth, right-and-left,
and up-and-down directions.

SUMMARY OF THE INVENTION

The panel-mounted connector according to this invention
has a housing which is inserted in an opening made in a
panel and mounted to the panel. The housing has lugs
extending outside from the side surfaces of the housing that
prevent the housing from being pulled through the opening
in-the direction of insertion. There are spring-loaded arms on
the right, left, upper and lower sides of the housing, which
slide against the sides of the opening and pushed towards the
housing during the insertion of the connector in the opening,
One set of the above mentioned spring-loaded arms has
steps formed on them facing backwards, which prevent the
housing from being pulled out from the opening by the
application of pressure against the sides of the opening once
inserted. The other set of spring-loaded arms have depres-
sions limiting the movement of the housing in the back and
forth directions. This is due to the surfaces of the depressions
being slanted relative to the edges that apply pressure on the
front and back edges of the opening. :

'BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described by
way of example with reference to the accompanying draw-
ings in which:
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FIG. 1 is a top view of the exterior of the panel-mounted
connector according to this invention.

FIG. 2 is a front view of FIG. 1.

FIG. 3 is a side view of FIG. 1.

FIG. 4 is a rear view of FIG. 1.

FIG. 5 is a top view of the connector of FIG. 1 mounted
to a panel.

FIG. 6 is a cross-sectional view taken along line 6—6 in
FIG. .

DETAILED DESCRIPTION OF THE
INVENTION

When a panel-mounted connector according to this inven-
tion is inserted in a panel opening, a first set of spring-loaded
arms formed on the right and left side surfaces of the
housing become engaged with the sides of the opening and
exert a pressure in the left and right directions, thus elimi-
nating the loose fit in the left and right directions. A second
set of spring-loaded arms formed on the top and bottom
surfaces of the housing become engaged with the sides of the
opening, thus eliminating the loose fit in the up and down
directions. In addition, portions of the either first or second
set of spring-loaded arms which exert pressure on the
opening have depressions so that the pressure is applied to
the front and the back edges of the opening at an angle from
the sides of the depression, thus restricting the front-to-back
movements of the housing.

In addition, a backward facing step is formed on the other
set of the spring-loaded arms not having the depressions and
there are lugs formed on the housing to prevent the housing
from being removed until a strong force is applied to the
housing. The lugs can be formed in such a way that they do
not come in contact with the panel. In such a case, it
becomes possible to reduce the number of locations where
the housing is in contact with the panel, thus suppressing the
generation of undesirable sounds. It is difficult to achieve a
good retention when the panel thickness is not accurate,
especially when the panel is thicker than normal, but with
the present invention it is easy to compensate for such
deviations in the panel thickness.

The following is a detailed explanation of an embodiment
of this invention with reference to the attached drawings.
The connector 10, shown in FIGS. 1-6, has a housing 11
which is inserted in the opening 21 of panel 20. Left and
right side surfaces 11a of housing 11 have one pair of first
spring-loaded arms 12, formed as an integral part of the
housing, which are extending outwardly toward the rear end
of the housing. Top and bottom surfaces 11» of housing 11
have two pairs of second spring-loaded arms 13, also made
as an integral part of the housing, which are extending
outwardly toward the rear end of the housing. Large and
small lugs 14 are formed as an integral part of the housing
11 on surfaces 1la and 115 on the rear portion of the
housing.

The first spring-loaded arms 12 have a slanted surface
section 12a which comes in contact with side 21a of the
opening 21 when housing 11 is inserted in the opening 21 as
shown in FIG. 5. These arms have a pressure surface section
125 which comes in contact with side 21a of the opening 21
after the slanted surface section 12a passes it and provides
pressure directed outwards from housing 11 against side
21a. There is also step section 12¢ on the arms 12 facing
backwards, which are located between the slanted surface
section 124 and the pressure surface section 12.

Second spring-loaded arms 13 have a slanted surface
section 13a which comes in contact with side 21a of the
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opening 21, when housing 11 is inserted in the opening 21.
These arms include a pressure surface section 13b having a
generally V-shaped depression formed in it, which comes in
contact with side 21a of the opening 21, after the slanted
surface section 13a passes it and provides a pressure
directed outward from the housing 11 against side 21a as
shown in FIG. 6.

The mounting of connector 10 can be accomplished by
simply inserting housing 11 with the front side first into
opening 21 of panel 20 in the direction of the arrow A as
shown in FIGS. 5 and 6. During the insertion, slanted
surface sections 12a of the first spring-loaded arms 12 and
slanted surface sections 13a of the second spring-loaded
arms 13 engage side surfaces 21a of opening 21. As a result,
the first spring-loaded arms 12 and the second spring-loaded
arms 13 are depressed inwards towards housing 11. When
housing 11 is inserted even further, the slanted surface
sections 12a, 13a of first and second spring-loaded arms 12,
13 pass beyond side surfaces 21a of the opening 21, and the
pressure surface sections 126 135 of the first and the second
spring-loaded arms 12, 13 become engaged with side sur-
faces 21a. At this time, the first and the second spring-loaded
arms 12, 13, due to their elasticity, return to their original
position so that pressure surface sections 125, 13b exert
pressure outwardly from housing 11 onto side surfaces 21a
of the opening 21.

‘When housing 11 is inserted even further, lugs 14 engage
outside surface 22 of the panel 20 (FIGS. § and 6), thus
preventing further advance of housing 11 in the direction of
insertion. As shown in FIGS. 5 and 6, if housing 11 is pulled
away from opening 21 after full insertion, steps 12¢ of the
first spring-loaded arms 12 engage inside surface 23 of panel
20, thus preventing the housing 11 from being pulled out of
the opening.

In the state shown in FIGS. 5 and 6, the pressure surface
sections 12b of the first spring-loaded arms 12 provide
pressure on the left and right side surfaces of the opening 21
directed outwardly, thus eliminating the loose fit of housing
11 in the left-to-right direction. At the same time, the
pressure surface sections 13b of the second spring-loaded
arms 13 provide pressure on the upper and lower sides 21a
of opening 21 directed outwardly, thus eliminating the loose
fit of housing 11 in the up and down direction. In addition,
the pressure surface sections 135 of the second spring-
loaded arms 13 having depressions engage the front and
back edges of side surfaces 21a of the opening 21 at an
oblique angle thereby preventing the housing 11 from mov-
ing back and forth relative to the direction of the insertion,
in addition to preventing loose fit of the housing 11 in the
back and forth direction.

It is desirable to make the gap between steps 12¢ and lugs
14 larger than the thickness of panel 20, including the length
of cut and raised surfaces 23 that can be found on a panel,
so that lugs 14 are not in contact with panel 20. This makes
it possible to reduce the surface area of contact between
housing 11 and panel 20 and at the same time to provide a
greater tolerance for deviations in thickness of panel 20.

This invention is not limited to only this specific design
but also comprises its various modifications. For example, in
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the above mentioned embodiment, the depressions in the
pressure surface sections may be made in the first spring-
loaded arms, and the second spring-loaded arms may have
steps. It is also possible to provide one set of spring-loaded
arms with both steps and depressions made in the pressure
surface sections. In addition, the depression in the pressure
surface sections of the second spring-loaded arms has a
generally V-shaped configuration, but it also may have a
generally U-shaped or some other configuration.

I claim:

1. A panel-mounted connector housing to be mounted in
an opening in a panel, comprising:

a dielectric housing to be inserted into the opening;

lugs extending from said housing at spaced locations at
sides of said housing adjacent a rear portion thereof to
prevent the housing from being inserted past the panel;

spring-loaded latching arms on opposing sides of said
housing extending rearwardly from a front portion of
said housing for springably engaging the panel to latch
the housing to the panel; and

spring-loaded depression arms on other opposing sides of

the housing extending rearwardly from the front por-
tion of said housing and having engaging sections for
springably engaging the surface of the opening thereby
eliminating a loose fit of the housing in the opening by
the action of the spring-loaded latching arms and the
spring-loaded depression arms against the panel.

2. A panel-mounted connector housing of claim 1,
wherein said engaging sections of the spring-loaded depres-
sion arms comprise slanted surface sections which engage
sides of the opening in the panel when the panel-mounted
connector is first inserted, and pressure surface sections in a
generally V-shape that engage and apply pressure against the
sides of the opening after said slanted surface sections pass
the sides of the opening.

3. A panel-mounted connector housing of claim 1,
wherein said lugs have different sizes.

4. A panel-mounted connector housing of claim 1,
wherein said spring-loaded latching arms comprise slanted
surface sections which engage sides of the opening in the
panel when the panel-mounted connector is first inserted,
step sections that engage the sides of the opening when said
slanted surface sections pass the sides of the opening and
pressure sections that apply pressure against the side of the
opening after engagement by said step sections.

5. A panel-mounted connector housing of claim 4,
wherein a gap between said step sections and said lugs is
larger than the thickness of the panel so that said lugs do not
contact said panel.

6. A panel-mounted connector housing of claim 1,
wherein said engaging sections of the spring-loaded depres-
sion arms comprise slanted surface sections which engage
sides of the opening in the panel when the panel-mounted
connector is first inserted, and pressure surface sections in a
generally V-shape that engage and apply pressure against the
sides of the opening after said slanted surface sections pass
the sides of the opening.
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